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Version with markings to show 
chanp;es ma(3ff , PLCMQTT — WTTH — X/^RY HIGH MECHANICAL RESISTANCE AND HIGH 



VIBRATION ABSORPTION AND METHOD gpR IMPLEMENTINl^THE SAME 





an element with high 
mechanical <f^istanc^ and high vibration absorption, and to a 
method ^or inqplementir^ the same^^^^^^ -r- ^ 

^In particular, %|he element according to the present 
^ndin^may^t necessarily/ be used preferably for handles on 
tools such as hammers, sledge hammers, tools used for 
buffeting trees for fruit -picking, axes, and the like^i^uV. 
also ^or manufacturing any structures that require high 
mechanical and workability characteristics and high vibration 
cLbsorption characteristics at the same time, combined with 
special physical properties such as resistance against * 
corrosion, absence of hygroscopy and porosity, shrinking and 
dilatation. 

It is a well known fact that elements that must be held in 
the hand for use, such as handles and the like, that possess 
mechanical ^sistance^ and ^^%tjare able to absorb vibration, 
are traditionally manufactured in wood to ' guarantee 
(ginsiderabig) technological performance because ofCrte) fibrous 
nature (splitting and cutting capacity, flexibility, 
cleanliness and plasticity levels) combined with 
physiological properties (porosity, density, hygroscopy, 
homogeneity, shrinking and dilatation) and good vibration 
absorption. 

However, in certain cases the mechanical properties of 
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wood (traction, compression, bending, cutting capacity, 
torsion) ^s^^ft^ ^^insufficient for certain applications, for 
example when the predominant stress involves strong intact 
(impact stress) or flexion. 

In these cases, results have shown that the wooden element 
used as a . handle in a wide variety of work sectors can break 
because of its morphology. . 

Moreover, with wear, wood can splinter^ harming the user, 
and when subject to atmospheric agents (for example, when 
left outside) because it is hygroscopic it tends to shrink or 
dilate thus provoking play between the wooden element and the 
other . elements attached to it that are generally made of 
metal . 

To overcome these problems, other types of handle have " 
been manufactured with '^il^lass-reinforced plastic core 
that acts as a coating and to provide a correct grip. 

However, these solutions have also created many problems, 
mainly due to the fact that the f ibj^lass core transmits the 
vibrations provoked by tool use, and the vibrations are 
transmitted to the user's arm, almost without any cushioning, 
provoking consequential damage to the arm. 

Moreover, when f ibreglass is used for handles and the 
like, special adhesives must be used to create correct 
bonding between the various coirponents and this leads to a 
considerable extension of production time, the need for more 
labojir, and an increase in production costs, as well as the 
fact that all adhesives have varying aging times which 
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influence the chemical and physical characteristics. 

The use of adhesives ca^ be eliminated, but thisyprovokesy 
long preparation time^ <^ the mo^d in which the various 
components are arranged.' 

This situation has a • considerable influence on Production 

^ ^ ^^^^^ 
costs, and produces unacceptable quality levels, ^erefore^ 

^ ^e technical objective proposed in thi^ invention to 

/^^B^ an element with very high mechanical ^sis^mc^, and 

high vibration absorption, and a method (fo£) (fir^lementln^) t 

same, which eliminate the technical problems encountered in 

prior art. itK^:rC^ oip^ ^ "^/H^^^ 

/within the context of this technical objective, one of the 

purposes of this invention is that of creatiiigjan element 
that, as well as (^oducii^ excellent chemical and physical 
characteristics, is also able to cushion the vibrations that 
are generated during use, very efficiently. 

^Another purp6s^ of the invention is to (^reatf) an element 
and a method for producing said element without the need for 
specialized labojj^r, and that can be manufactured in a short 
time and using automated production methods. 

A further ^rpos^ of the invention is ^at of creating;^ 
element that is extremely reliable because of its long- 
lasting physical and chemical characteristics that can be 
designed so that it is not subject to degeneration because of 
the inevitable deterioration of some of its. components, such 

as the adhesive. c?'6^}fiCr 

1^ last, but by no means ^he) least^ (gj^osj? of the 
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CLAIMS 



mechanical 



coirposet 



1. Element 

absorption, cheii^cterized in 
internal core 
predominantly hi 
through 

highly elastic characterife^cs 



mechanic 



bonding, to at 



vibration 
comprises at least one 
least one first material having 
characteristics, united simply 
st a second material with 



' 2. Dl u m uA AL according to claim > 1; ^aractorisod In LUaL said — 
TA£JEirst and second materials bonded withdut the use of *• 



adhesives, 



"G. Elemeiif ac^juiding Lu /oiie ui. — ulUKd ul — the precading claimc J 

— (Um/^ 




^ ■ oharaotcriged in that — s aid first material is*' composed of a 
thermoplastic resin in which a plurality of natural and/or 
sy nthetic fibers are^-s^a ^, " ^ ^ 

4. Eletiifc inL according to /ono oi. ' mbiu uI — Lhe jjiecediiig elaluisV 

T : cl»f^ 

chgiyacterized in rhaf said^ synthetic fibers — " ' 



composed of 



glass fiber. 



at 



P . Element according to /one or muie u£ the yxecedln g cldiuisN 
V cha ractf n ro ii m that saia second material %i^conposed of an 

elastomeric polymer. 7"^^ * ^ -^^^ / 

obardcLei'j.zed in Chcct — 9€fcid-r-thermoplastic resin ^ b5x 
engineered polyurethane thermoplastic polymer, industrially 
recogni^a under the name ETPU {engineering thermoplastic 
polyurethane)^ T^^^^ ^^^s,^^^ I 

Tt BlemeuL Ji^ il jOiQin g to^iie oy moie o f the precedi 



cb^ racter i zed in .t r hnt caid Le cond material 
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thermoplastic polyurethane . 



n . f il r mnnf a c rn r d ing t n mnr. QT mnr r — o£ — tho prGuedliiy ciaxms J ^ 



eK j leili^eJ lu that the core « covered with a layer in a 

Lyme 



third material composed* of an elastomeric polymer^ 



c baraotGrized — — that — caid - core comprises at least two 
elongated elements created using^^puT tr^ j 
■1"6t — K l ^m p nt *. n rrnr ilin a Y r r^^ \ \\\ mnrr nr rhr prrrrrtmg fldi ii r ! ! 
cnaracterized in that bdiu- elongated elements .ase rod-shaped 



ent accgrding to (one or mm-fa ir^^hhe pre 



q haractorigc ff'^Tt H thftg a bearing made of said second material 
is inserted between said elongated eleme nts^,^ ,,^ % 

f ^ — — : cJL / 

^"l I'l l ' \ I liff J rTtT^^-^ mr^yr. r^f i-^o p>>g>^^f^ -j pg i^T a 4 mej 

cR5iauLe±l*jiud in that said" rod- shaped elements ^ave at least 
one flat surface and one curved surface, a aid bearing being 
inserted between flat surfaces of said adjacent rod- 

shaped elements. 

/Wthod/^or implementing an element with high mechanical 
^jSSistaaee and high vibration absorption, ■ charactorigcd — ±r— 
fehafc — 3rfe comprises the automatic union through chemical 
bonding of a first material having predominantly high 
mechanical characteristics, with at least a second material 
having predominantly highly elastic chsiract eristics, ..in order 
to form a core - to ""fa^ coated with at least one third material/) 

/ ' ^t3> ~ — r^. 

fact that ^ he union between the first and second material 
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occurs without the use of an adhesive, but with the 
application of heat at an established temperature. 
.15. M e thod according to /onp nr m orr wT Mh jtii ■! Md i mj iI pIh u J 
characterized in that P^alrt^^iyat, material ^^^composed of a 
thermoplastic resin ^in^\^^^^^ plurality of natural and/ or 
synthetic fibers are -so^ ^ 

45 Mpthnii according t/^nn - or more of the procoding claims 

ch aracteriz g jj in that said synthetic fibers are composed of 
glass fiher/Z-t^ ^A^' 

l*p-t4ethod according to (one pr more of the preceding claims^ 
characterized in that said 'second material iba >^^6n^osed of 
thermoplastic polyurethane^>^?V^=^'^^^^^^^ (7^ 
IsT^ lyietnod accordii^fee ^ ii<5 uT'^irore'"^ the pxuueaiiiy ulalmb 4 
^''^ii^^^::^^^^~±n — that — said — thermoplastic resin — Ts — arr 
-Engineered polyurethane thermoplastic polymer, industrially 
recogni^d under the name ETPU (engineering thermoplastic 

polyurethane) OiC^ ^^^^ 

r]9T — Method according ^n ^nn .^m mnr^n i^f ^j^^ r.^^\ j y ^ olalms ^ 

q h ararfpri 7Pd — — febat — fcjecond — material — ts — C0Tt¥>Q8g d — of^ 
elastomeric polymer, preferably of polyureth an^ ^ ype. 

— Method a c uuxJlny to ^ne ot more ot the j^ecedmg •e ldlmb) 
characterigfi d- in that i > 33^ third material ^^a^o^oood an 
elastomeric polymer. ^ k O 

24^: — WeHhoet- according L u ^uii^ oi Uioie u£ Lhe piectidliig ( J lar ms j 
o ^ract"pri zpd ^ in that C^ ^method^^ludey at least one stage 



in which ssta first material is obtained through pultrusion. 
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least 



charnoteli^ud 



method 



at 



one 



coextrusion stage at an established temperature to unite said 
first material with said .second, material ^^^'^^^/i""^^ 



— Nnthor l , n r;rnr(1i ng < w nl^^^ fifrrrfiiTirf rlf^lrrtn" 

rrhar=ir:f pr-^' '^^^ — -jri h^^ai- gaid mp^hod, ^includes a thermof orming 
stage to model said third material into an ergonomical shape. 
24. Element With high mechanical resistance and high 
vibration absorption/ and the method for itr5>lementing the 
same, as described, /claimed and represented in the enclosed 
drawing tables. 
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invention is of creating^ an element and a production 

method that are basically economical, and that can be 
performed using a pultrusion method that is basically 

automatic . • <3 UMA^A^ 

ic^ical objective, as well as thi^ and other 
according to the present invention are attained , by 
providing an element with high mechanical vresistance; and high 
vibration absolution, (^aracterized in that-^^t} comprises at 
least onfe internal core composed of at least one first 
material with predominantly very high mechanical g^istajjc^, 
combined through chemical bonding only with at least one 
second material with predominantly very highly elastic 
characteristics. , 

The present ^ndi]33]}also ^ef.ers tQj a method <^fi£i producing • 
an element with very high mechanical ^^ista]£^ and high 
vibration absorption levels, T characterized in that .^^^^-^ 
consists of ^fch^ automati^l^miting through chemical bonding, 
(jpf^a first material with predominantly very high mechanical 
geSstanc^, ^rabined^ with at least one second material with 
predominantly very highly elastic characteristic^ in order 
to form a core that can be coated with at least one third 



material. 

^Moreover, other characteristics of this invention are 

described in the depending claims^ p^SGiUfTTO^^^^^^^ 

(^ur^er characteristics and advantages of the invention 
will be more evident from the description of preferred but 
not. limiting einbodiment of the element with high mechanicaTj 
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^fesistance and high vibration absorption and the method for 
impiementing the same according to the finding, where the 
element is illustrated in" an exemplificative but by no means 
limitative manner, in the enclosed drawings, in whickiJ^ 

^ Figure 1 shows a cross section of an element defined as 
a handle according to the finding, and, shown in dotted 
lines, a tool which in this case purely as an example, is 
shown as the head of a hammer ; and 

^ Figures 2 and 3 ^a^ show respectively in cross section 
and in (^^s^^tiv^, a different embodiment of the element 

^ in (tfj^r^ 1 . ^f^/'((yj)mmfUO^ 

With reference to the above - ment ' 
illustrated element with high mechanical (T^istan^^ and high 
vibration absorption is identified in all ^dra\^!j^^ with the 
reference numeral 1. 

Element 1, which, as has been stated above, can preferably 
be an element used as a handle for certain tools, or used for 
buffeting plants or the like, comprises at least one internal 
core 20, composed of at least one first material 2 with 
predominantly very high mechanical /resistancey combinea 
through chemical bonding onl^r^ and without the use of 
adhesives with at least one second material 3, with 
predominantly very highly elastic characteristics. 

In particular, the structure of a tool handle will be 
described hereinbelow as a preferred but noij^^J^mitiiig 
embodiment, taking into account, as has been previously 
stated, that any element that requires the above-mentioned 
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chemical and physical characteristics can also be produced 
for other uses. 

In the case of a tool handle for exarrple, the first 
material 2 is used to form two or more rod- shaped elements 4 
that are substantially the same length as the handle to be 
manufactured. 

The second material 3 is inserted between these rod-shaped 
elements as will be further described below, to form a real 
cushion 5 to absorb vibrations that tend to be transmitted 
along the two rod-shaped elements when the handle is 
subjected to impact involved during tool use. 

Advantageously, the core 20, is obtained by simply 
combining the first material 2 with the second material 3 
through chemical bonding obtained with the application of 
heat at an established temperature and without the use of 
adhesives between the first and second material, or through 
the use of an adhesive in the case of adhesion 
incompatibility between the two materials. 

This simplifies and speeds up the creation . of . the core 20, 
and also permits the creation without the ' need for 
specialized labour for the production preparation, providing 
considerable advantages because of the large reduction in 
cost and time. 

Suitably the first material (such as TPV, PP, PET) is made 
of a thermoplastic resin in \^ich a plurality of natural or 
synthetic fibers are^sjinJ^r-teTg . glass fiber) , and the second 
material is made of an elastomeric polymer such as 



wo 03/057418 

7 



PCT/EP02/14469 



thermoplastic polyurethane . 

As an example, the first material can be an engineered 
polyurethane thermoplastic polymer, industrially recognized 
under the name ETPU (engineering thermoplastic polyurethane) 
and the second material comprises an elastomeric polymer, 
preferably polyurethane type. 

Element 1 can also be coated over the core 20, with a 
covering layer 6, made of an elastomeric polymer. 

Advantageously, the rod-shaped elements 4, are produced 
using a pultrusion. method. 

A coe^rusion head is used to combine in a linear and 
continuous manner the two rod-shaped elements 4, produced 
with pultrusion, with the second material 3, to form the 
cushioning element 5. 

For example, the coating layer 6, made of the third 
material composed of an elastomeric polymer can be applied 
onto the core 20 by a second coe^trusion head. 

In the case of handles shaped differently from the 
cylindrical form, for example ergonomically shaped handles, 
the third material in elastomeric plastic 6, can undergo a 
thermoforming stage. 

In a constructive variant, the chemical bonding between 
the first and second material can be performed directly 
during the impregnation stage of the glass fiber with the 
theirmoplastic resin. 

In the case illustrated in (figure) 1, each of the rod- 
shaped elements 4, has a flat surface 10, and' a curved 
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surface 11 . 

This means that the cushion 5 , made from the second 
material, can be inserted between the two flat surfaces 10. 

With this solution, during strong impact the main flexion 
in the handle will occur along . the two flat surfaces 10 that 
will form a sliding movement between both elements due to the 
elasticity of the cushion inserted between the two flat 
surfaces . 

At the same time, the vibrations will be cushioned and 
will not be able to spread along the handle. 

In the case illustrated in Cfigure/ 2, the rod-shaped 
elements are four in number, and a cross -shaped bearing made 
from the second material is inserted therebetween. 

In this case flexion can occur around all 360^ and 
vibration cushioning will be excellent . 

Naturally the configuration of the rod-shaped elements can 
be of any type according to necessity. 

For example, in certain cases the rod-shaped elements 
could be disks or the like. 

The operation of the element with high • mechanical 
resistance and high vibration absorption described in this 
invention is evident from the descriptions and -illustrations. 

For example , \ti^xx:3 1 ^epresent§J the head of a hammer m 
dotted lines and is identified by the reference numeral 15. 

When a hammer is used to hit with strong impact, the rod- 
shaped elements tend to transmit vibrations that are absorbed 
by the bearing 5/ and coating 11. 
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Moreover,, a slight sliding motion is created between- the 
two rod- shaped elements irf order to absorb impact fiirther. 



The present (xindX^^ also refers to a ' method for the 
realization of an element with high mechanical resistance and 
high vibration absorption. 

The method consists in the automated union without the use 
of adhesives, of a first material with predominantly high 
mechanical characteristics with at least one second material 
with predominantly highly elastic characteristics. 

In particular, advantageously, this union is created 
through chemical bonding that is performed with the 
application of heat at an established temperature. 

In a constructive variant, in the case where the first and 
second materials are reciprocally incompatible for bondingf 
adhesion, they can be glued together with a chemical bonding 
adhe si ve- 
in this way a core is formed, that may be eventually 
coated with at least one third material. 

Advantageously, the first material is created using a 
thermoplastic resin in whict^ a plurality of natural or 
synthetic fibers are /suxj^fTfor example, glass fiber), and the 
second material is created using an elastomeric polymer, such 
as thermoplastic polyurethane . 

As an exanple, the first material can be an engineered 
polyurethane thermoplastic polymer, industrially recognized 
under the name ETPU (engineering thermoplastic polyurethane) 
and the second material comprises an elastomeric polymer. 






wo 03/057418 



PCT/EP02/U469 



10 



preferably polyurethane type. ^ 
\The coating layer is made of an elastomeric polymer, / 

Aovantageously, the rod-shaped elements 4, are ycreated 
using a\pultrusion method. / 

The twov rod- shaped elements 4, created using pultrusion 
are united irk a linear and continuous manner i^th the second 
material 2, wid.ch will form the bearing 5/ using a 
coextrusion head, >while if necessaary, second coextrus ion 
head can be used to a^ly the third coating material . 

In the . case of >ergonomicaliy shaped handles, the 
application of the third elastoifieric plastic material may be 
followed by a thermof ormirig ^3\age . 

In an constructive volant Dhe chemical bond between the 
first and second ra«:erial ca]\ be created during the 
impregnation of the glass fibers in\he thermoplastic resin. 
Moreover, it is possible to insert th^core 20, directly 
inside one the motilds to obtain, for exanple, a handle for 
a . tool / molded in thermoplastic material ^«.th various 
mater^ls for adhesion to the composite core created 
ac/rording to the invention. 

It has been established that the element with high 
.mechanical ^J^^^Si^^^d high vibration abisorption, and the 
method for implementing the same according to the invention 



element is able to absorb vibratioi^ very efficiently, and the 
production method is rapid and does not require specialized 
labomr, thus being very cost-effective. 




Cas 




because the 



